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Methods and nucleic acids for the analysis of methvlation patterns within the DD3 gene. 

Prior Art 

The gene DD3, also known as PCA3, is situated at 9q21-22and its sequence is publicly 
available at GenBank (Accession number AF103907). The structure of said gene has previ- 
ously been described (Bussemakers MJ, van Bokhoven A, Verhaegh GW, Srnit FP, Karthaus 
HF, Schalken J A, Debruyne FM, Ru N, Isaacs WB. DD3: a new prostate-specific gene, highly 
overexpressed in prostate cancer. Cancer Res. 1999 Dec l;59(23):5975-9). mRNA expression 
analysis of said gene indicates a strong correlation between elevated levels of DD3 and the 
occurrence of cancer. The biological activity of said gene has to date not been ascertained, it 

•has been speculated that it may be a non coding RNA. Nevertheless, analysis of the expres- 
sion levels of said gene has the potential to be an excellent cancer marker: However mRNA 
analysis is not a technique that is suitable for application to a clinical and/or medium/high 
throughput laboratory setting. Its utility as a routine diagnostic tool is limited by the extreme 
instability of mRN A,. Tapidly occurring expression changes following certain triggers (e.g. 
sample collection). Further, and most notably, large amount of mRNA are needed for the 
analysis (Lipshutz, R. J. et al., Nature Genetics 21:20-24,1999; Bowtell, D. D. L. Nature ge- 
netics suppl. 21:25-32, 1999), which often cannot be obtained from a routine biopsy. 

Furthermore, if it is confirmed that DD3 is indeed a non coding RNA then protein and/or an- 
tibody assays will not be useful diagnostic tests. It follows that there exists a need for the fur- 
: ^^^ther investigation into the regulation of DD3 in order to identify a useful genomic marker that 
^*^may be utilised in a clinical and/or laboratory setting. However, to' date no single nucleotide 
polymorphisms or other genomic mutations are known of that may be used as markers for the 
development of DNA based assays. 

It is anticipated that the development of such an assay would be of particular value in the im- 
proved detection and management of prostate cancer. Prostate cancer is a significant health 
care problem in Western countries with an incidence of 180 per 100 000 in the U.S. in 1999 
(Cancer J Clin 1999;49:8). Different screening strategies are employed to improve early de- 
tection, including determination of levels of prostate specific antigen (PSA) and digital rectal 
examination. If a prostate carcinoma is suspected in a patient, diagnosis of cancer is con- 
firmed or excluded by the histological and cytological analysis of biopsy samples for features 



associated with malignant transformation. Particularly early stages of prostate carcinoma are 
often difficult to distinguish from benign hyperplasia of the prostate by routine histological 
examination even if an adequate biopsy is obtained (McNeal JE et al., Hum Pathol 2001, 
32:441-6). Furthermore, small or otherwise insufficient biopsy samples sometimes impede 
routine analysis. 

Currently the most informative assay for the detection of prostate carcinomas is the analysis 
of prostate specific antigen levels. However, the utility of said assay is of limited value as the 
antigens are produced as the result of a general prostate immune response. In particular, when 
a modestly abnormal PSA value (4-10 ng/ml) is encountered in the context of a negative 
digital rectal exam (DRE), only 20-30% of individuals with such findings will demonstrate 
carcinoma on biopsy (Kantoff and Talcott, 8(3) Hematoll Oncol Clinics N Amer 555 (1994)). 
} Within the last decade numerous genes have been shown to be differentially expressed be- 
tween benign hyperplastic prostate tumors and different grades of prostate cancer. However, 
no single marker has been shown to be sufficient for the distinction between the two lesions 
so far. 

5-methylcytosine is the most frequent covalent base modification in the DNA of eukaryotic 
cells. It plays a role, for example, in the regulation of the transcription, in genetic imprinting, 
and in tumorigenesis. Therefore, the identification of 5-methylcytosine as a component of 
genetic information is of considerable interest. However, 5-methylcytosine positions cannot 
be identified by sequencing since 5-methylcytosine has the same base pairing behaviour as 

^cytosine. Moreover, the epigenetic information carried by 5-methylcytosine is completely lost 

f during PCR amplification. 

A relatively new and currently the most frequently used method for analysing DNA for 5- 
methylcytosine is based upon the specific reaction of bisulfite with cytosine which, upon sub- 
sequent alkaline hydrolysis, is converted to uracil which corresponds to thymidine in its base 
pairing behaviour. However, 5-methylcytosine remains unmodified under these conditions. 
Consequently, the original DNA is converted in such a manner that methylcytosine, which 
originally could not be distinguished from cytosine by its hybridisation behaviour, can now be 
detected as the only remaining cytosine using "normal" molecular biological techniques, for 
example, by amplification and hybridisation or sequencing. All of these techniques are based 
on base pairing which can now be fully exploited. In terms of sensitivity, the prior art is de- 




fined by a method which encloses the DNA to be analysed in an agarose matrix, thus pre- 
venting the diffusion and renaturation of the DNA (bisulfite only reacts with single-stranded 
DNA), and which replaces all precipitation and purification steps with fast dialysis (Olek A, ; 
Oswald J, Walter J. A modified and improved method for bisulfite based cytosine methylation 
analysis. Nucleic Acids Res. 1996 Dec 15;24(24):5064-6). Using this method, it is possible to 
analyse individual cells, which illustrates the potential of the method. However, currently 
only individual regions of a length of up to approximately 3000 base pairs are analysed, a 
global analysis of cells for thousands of possible methylation events is not possible. However, 
this method cannot reliably analyse very small fragments from small sample quantities either. 
These are lost through the matrix in spite of the diffusion protection. 

• An overview of the further known methods of detecting 5-methylcytosine may be gathered 
from the following review article: Rein, T., DePamphilis, M. L., Zorbas, H,, Nucleic Acids 
Res. 1998,26,2255. 

To date, barring few exceptions (e.g., Zeschnigk M, Lich C, Buiting K, Doerfler W, 
Horsthemke B. A single-tube PGR test for the diagnosis of Angelman and Prader-Willi syn- 
drome based on allelic methylation differences at the SNRPN locus, Eur J Hum Genet. 1997 
Mar-Apr;5(2):94-8) the bisulfite technique is only used in research. Always, however, short, 
specific fragments of a known gene are amplified subsequent to a bisulfite treatment and ei- 
ther completely sequenced (Olek A, Walter J. The pre-implantation ontogeny of the HI 9 
methylation imprint. Nat Genet. 1997 Nov;17(3):275-6) or individual cytosine positions are 

• detected by a primer extension reaction (Gonzalgo ML, Jones PA. Rapid quantitation of 
methylation differences at specific sites vising methylation-sensitive single nucleotide primer 
extension (Ms-SNuPE). Nucleic Acids Res. 1997 Jun 15;25(12):2529-31, WO 95/00669) or 
by enzymatic digestion (Xiong Z, Laird PW. COBRA: a sensitive and quantitative DNA 
methylation assay. Nucleic Acids Res. 1997 Jun 15;25(12):2532-4). In addition, detection by 
hybridisation has also been described (Olek et al., WO 99/28498). 

Further publications dealing with the use of the bisulfite technique for methylation detection 
in individual genes are: Grigg G, Clark S. Sequencing 5-methylcytosine residues in genomic 
DNA. Bioessays. 1994 Jun;16(6):431-6, 431; Zeschnigk M, Schmitz B, Dittrich B, Buiting K, 
Horsthemke B, Doerfler W. Imprinted segments in the human genome: different DNA meth- 
ylation patterns in the Prader-Willi/Angelman syndrome region as determined by the genomic 




sequencing method. Hum Mol Genet, 1997 Mar;6(3):387-95; Feil R, Charlton J, Bird AP, 
Walter J, Reik W. Methylation analysis on individual chromosomes: improved protocol for 
bisulfite genomic sequencing. Nucleic Acids Res. 1994 Feb 25;22(4):695-6; Martin V, 
Ribieras S, Song- Wang X, Rio MC, Dante R. Genomic sequencing indicates a correlation 
between DNA hypomethylation in the 5' region of the pS2 gene and its expression in human 
breast cancer cell lines. Gene. 1995 May 19;157(l-2):261-4; WO 97/46705 and WO 
95/15373. 

An overview of the Prior Art in oligomer array manufacturing can be gathered from a special 
edition of Nature Genetics (Nature Genetics Supplement, Volume 21, January 1999), pub- 
lished in January 1999, and from the literature cited therein. 

^^^^Fluorescently labelled probes are often used for the scanning of immobilised DNA arrays. 
The simple attachment of Cy3 and Cy5 dyes to the 5-OH of the specific probe are particularly 
suitable for fluorescence labels. The detection of the fluorescence of the hybridised probes 
may be carried out, for example via a confocal microscope. Cy3 and Cy5 dyes, besides many 
others, are commercially available. 

Matrix Assisted Laser Desorption Ionization Mass Spectrometry (MALDI-TOF) is a very 
efficient development for the analysis of biomolecules (Karas M, Hillenkamp F. Laser de- 
sorption ionisation of proteins with molecular masses exceeding 10,000 daltons. Anal Chem. 
1988 Oct 15;60(20):2299-301). An analyte is embedded in a light-absorbing matrix. The ma- 

•trix is evaporated by a short laser pulse thus transporting the analyte molecule into the vapour 
phase in an unfragmented manner. The analyte is ionised by collisions with matrix molecules. 
An applied voltage accelerates the ions into a field-free flight tube. Due to their different 
masses, the ions are accelerated at different rates. Smaller ions reach the detector sooner than 
bigger ones. 

MALDI-TOF spectrometry is excellently suited to the analysis of peptides and proteins. The 
analysis of nucleic acids is somewhat more difficult (Gut I G, Beck S. DNA and Matrix As- 
sisted Laser Desorption Ionization Mass Spectrometry. Current Innovations and Future 
Trends. 1995, 1; 147-57). The sensitivity to nucleic acids is approximately 100 times worse 
than to peptides and decreases disproportionate with increasing fragment size. For nucleic 
acids having a multiply negatively charged backbone, the ionisation process via the matrix is 




considerably less efficient. In MALDI-TOF spectrometry, the selection of the matrix plays an 
eminently important role. For the desorption of peptides, several very efficient matrixes have 
been found which produce a very fine crystallisation. There are now several responsive ma- 
trixes for DNA, however, the difference in sensitivity has not been reduced. The difference in 
sensitivity can be reduced by chemically modifying the DNA in such a manner that it be- 
comes more similar to a peptide. Phosphorothioate nucleic acids in which the usual phos- 
phates of the backbone are substituted with thiophosphates can be converted into a charge- 
neutral DNA using simple alkylation chemistry (Gut IG, Beck S. A procedure for selective 
DNA alkylation and detection by mass spectrometry. Nucleic Acids Res. 1995 Apr 25;23(8): 
1367-73). The coupling of a charge tag to this modified DNA results in an increase in sensi- 
tivity to the same level as that found for peptides. A further advantage of charge tagging is the 

• increased stability of the analysis against impurities which make the detection of unmodified 
substrates considerably more difficult. 

Aberrant DNA methylation within CpG islands is among the earliest and most common al- 
terations in human malignancies^ leading to abrogation or overexpression of a broad spectrum 
of genesj In addition, abnormal methylation has been shown to occur in CpG rich regulatory 
elements in intronic and coding parts of genes for certain tumours. In contrast to the specific 
hypermethylation of tumour suppressor genes, an overall hypomethylation of DNA can be 
observed in tumour cells. This decrease in global methylation can be detected early, far before 
the development of frank tumor formation. Also, correlation between hypomethylation and 
increased gene expression was reported for many oncogenes. In colon cancer, aberrant DNA 

• methylation constitutes one of the most prominent alterations and inactivates many tumour 
suppressor genes such as pHARF, pl6INK4a, THBS1, MINT2, and MINT31 and DNA 
mismatch repair genes such as hMLHl . 

Description 

The present invention provides methods for the analysis of the methylation status of the pro- 
moter and 5 ! region of the gene DD3. Furthermore, the invention discloses genomic and 
chemically modified nucleic acid sequences derived from the gene DD3, as well as oligonu- 
cleotides and/or PNA-oligomers for analysis of cytosine methylation . patterns within said 
gene. The present invention is based on the discovery that genetic and epigenetic parameters, 
in particular, the cytosine methylation patterns, of the gene DD3 are particularly suitable for 
the diagnosis and/or therapy of cell proliferative disorders. 





The present invention provides methods for the analysis of cell proliferative disorders by 
means of analysis of the methylation of CpG dinucleotide positions that were heretofore not 
associated with the development of cancer. Furthermore, the invention discloses genomic and 
chemically modified nucleic acid sequences, as well as oligonucleotides and/or PNA- 
oligomers for analysis of cytosine methylation patterns within said region. 

The objective of the invention may be achieved by analysis of the methylation state of the 
CpG dinucleotides within the genomic sequence according to Seq ID. No. 1 and sequences 
complementary thereto. Seq. ID No.l discloses a fragment of the promoter and 5' region of 
the gene DD3, wherein said region contains CpG dinucleotides exhibiting a disease specific 
methylation pattern. The methylation pattern of said fragment of the gene DD3 has heretofore 
not been analysed with regard to cell proliferative disorders. Due to the degeneracy of the 
genetic code, the sequence as identified in Seq. ID No. 1 should be interpreted so as to include 
all substantially similar and equivalent sequences upstream of the promoter region of a gene, 
which encodes a molecule with the biological activity and characteristics of DD3. 

In a preferred embodiment of the method, the objective is achieved by analysis of a chemi- 
cally modified nucleic acid containing a sequence of at least 18 bases in length according to 
one of Seq. ID No. 2 to Seq. ID No. 5 and sequences complementary thereto. Seq. ID No. 2 
through 5 provide a modified version of the nucleic acid according to Seq. ID No. 1 wherein 
the modification of said sequence results in the synthesis of a sequence that is unique and dis- 
( tinct from Seq. ID No. 1. The nucleic acid molecules according to Seq. ID No. 1 to Seq. ID 
No. 5 could heretofore not be connected with the ascertainment of genetic and epigenetic pa- 
rameters relevant to the analysis of cell proliferative disorders. 

The object of the present invention may be further achieved by an oligonucleotide or oligomer 
for detecting the cytosine methylation state within pretreated DNA or genomic DNA accord- 
ing to Seq. ID No. 1 to Seq. ID No. 5. Said oligonucleotide or oligomer containing at least 
one base sequence having a length of at least 9 nucleotides which hybridises to a pretreated 
nucleic acid sequence according to Seq. ID No. 2 to Seq. ID No. 5 and sequences comple- 
mentary thereto or to a genomic sequence comprising Seq. ID No. 1 and sequences comple- 
mentary thereto. The oligonucleotides or oligomers according to the present invention con- 
stitute important and effective tools which, for the first time, make it possible to ascertain ge- 





netic and epigenetic parameters of the novel region as disclosed by the invention. The base 
sequence of said oligomers preferably contains at least one CG, TG or CA dinucleotide. The 
probes may also exist in the form of a PNA (peptide nucleic acid) which has particularly pre- 
ferred pairing properties. Particularly preferred are oligonucleotides according to the present 
invention in which the cytosine of the CpG dinucleotide is within the middle third of the oli- 
gonucleotide, e.g. wherein the oligonucleotide is 13 bases in length the CG, TG or CA dinu- 
cleotide is positioned within the 5™ - 9™ nucleotide from the 5'-end. 

In a particularly preferred embodiment the sequence of said oligonucleotides is taken from the 
group comprising Seq. ID No. 6 to Seq. ID No. 92. 

The oligomers according to the present invention are normally used in so called "sets" which 
contain at least one oligomer for the analysis of each of the CpG dinucleotides of a genomic 
sequence comprising Seq. ID No. 1 and sequences complementary thereto or to their corre- 
sponding CG, TG or CA dinucleotide within the pretreated nucleic acids according to Seq. ID 
No. 2 to Seq. ID No. 5 and sequences complementary thereto. Preferred is a set which con- 
tains at least one oligomer for each of the CpG dinucleotides within the gene DD3 in both the 
pretreated and genomic versions of said gene, Seq. ID No. 2 through 5 and Seq. ID No. 1 re- 
spectively. However, it is anticipated that for economic or other factors it may be preferable to 
analyse a limited selection of the CpG dinucleotides within said sequences and the contents of 
the set of oligonucleotides should be altered accordingly. Therefore, the present invention 
moreover relates to a set of at least 3 n (oligonucleotides and/or PNA-oligomers) used for 
detecting the cytosine methylation state in pretreated genomic DNA (Seq. ID No. 2 to Seq. ID 
No. 5 and sequences complementary thereto) and genomic DNA (Seq. ID No. 1 and se- 
quences complementary thereto). These probes enable diagnosis and/or therapy of genetic and 
epigenetic parameters of cell proliferative disorders. The set of oligomers may also be used 
for detecting single nucleotide polymorphisms (SNPs) in pretreated genomic DNA (Seq. ID 
No. 2 to Seq. ID No. 5, and sequences complementary thereto) and genomic DNA (Seq. ID 
No. 1, and sequences complementary thereto) . 

Moreover, the present invention makes available a set of at least two oligonucleotides which 
can be used as so-called "primer oligonucleotides" for amplifying DNA sequences of one of 
Seq. ID No. 1 to Seq. ID No. 5 and sequences complementary thereto, or segments thereof. 
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In the case of the sets of oligonucleotides according to the present invention, it is preferred 
that at least one and more preferably all members of the set of oligonucleotides are bound to a 
solid phase. 

According to the present invention, it is preferred that an arrangement of different oligonu- 
cleotides and/or PNA-oligomers (a so-called "array") made available by the present invention 
is present in a manner that it is likewise bound to a solid phase. This array of different oligo- 
nucleotide- and/or PNA-oligomer sequences can be characterised in that it is arranged on the 
solid phase in the form of a rectangular or hexagonal lattice. The solid phase surface is pref- 
erably composed of silicon, glass, polystyrene, aluminium, steel, iron, copper, nickel, silver, 
or gold. However, nitrocellulose as well as plastics such as nylon which can exist in the form 
of pellets or also as resin matrices may also be used. 

Therefore, a further subject matter of the present invention is a method for manufacturing an 
array fixed to a carrier material for analysis in connection with cell proliferative disorders, in 
which method at least one oligomer according to the present invention is coupled to a solid 
phase. Methods for manufacturing such arrays are known, for example, from US Patent 
5,744,305 by means of solid-phase chemistry and photolabile protecting groups. 

A further subject matter of the present invention relates to a DNA chip for the analysis of cell 
proliferative disorders. DNA chips are known, for example, in US Patent 5,837,832. 

Moreover, a subject matter of the present invention is a kit which may be composed, for ex- 
ample, of a bisulfite-containing reagent, a set of primer oligonucleotides containing at least 
two oligonucleotides whose sequences in each case corresponds to or are complementary to 
an 18 base long segment of the base sequences specified in the appendix (Seq. ID No. 1 to 
Seq. ID No. 5 and sequences complementary thereto), oligonucleotides and/or PNA- 
oligomers as well as instructions for carrying out and evaluating the described method. How- 
ever, a kit along the lines of the present invention can also contain only part of the aforemen- 
tioned components. 

The present invention also makes available methods for ascertaining genetic and/or epigenetic 
parameters of the gene DD3 within a subject by analyzing cytosine methylation and single 
nucleotide polymorphisms. Said method comprising contacting a nucleic acid comprising one 
or more sequences from the group comprising Seq. ID No.l through Seq. ID No. 5 in a bio- 



logical sample obtained from said subject with at least one reagent or a series of reagents, 
wherein said reagent or series of reagents, distinguishes between methylated and non methyl- 
ated CpG dinucleotides within the target nucleic acid. 

In a preferred embodiment said method comprises the following steps: 

In the first step of the method a sample of the tissue to be analysed is obtained, this may be 
from any suitable sources such as cells or cell components, for example, cell lines, biopsies, 
blood, sputum, stool, urine,' cerebrospinal fluid, tissue embedded in paraffin such as tissue 
from eyes, intestine, kidney, brain, heart, prostate, lung, colon, breast or liver, histologic ob- 
ject slides, or combinations thereof. 

kin the second step of the method genomic DNA is isolated from the sample. Extraction may 
V be by means that are standard to one skilled in the art, these include the use of detergent ly- 

sates, sonification and vortexing with glass beads. Once the nucleic acids have been extracted 

the genomic double stranded DNA is used in the analysis. 

In the third step of the method, the genomic DNA sample is treated in such a manner that cy- 
tosine bases which are unmethylated at the S'-position are converted to uracil, thymine, or 
another base which is dissimilar to cytosine in terms of hybridisation behaviour. This will be 
understood as 'pretreatment' hereinafter. 

The above described treatment of genomic DNA is preferably carried out with bisulfite (hy- 
kdrogen sulfite, disulfite) and subsequent alkaline hydrolysis which results in a conversion of 
W non-methylated cytosine nucleobases to uracil or to another base which is dissimilar to cyto- 
sine in terms of base pairing behaviour. 

In the fourth step of the method fragments of the pretreated DNA are amplified, using sets of 
primer oligonucleotides according to the present invention, and a preferably heat-stable poly- 
merase. Because of statistical and practical considerations, preferably more than ten different 
fragments having a length of 100 - 2000 base pairs are amplified. The amplification of several 
DNA segments can be carried out simultaneously in one and the same reaction vessel. Usu- 
ally, the amplification is carried out by means of a polymerase chain reaction (PCR). The set 
of primer oligonucleotides includes at least two oligonucleotides whose sequences are each 
reverse complementary or identical to an at least 18 base-pair long segment of the base se- 
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quences specified in the appendix (Seq. ID No. 1 to Seq. ED No. 5 and sequences comple- 
mentary thereto). 

In a further embodiment of the method, the methylation status of preselected CpG positions 
within the nucleic acids comprising Seq ID No. 2 to 5 may be detected by use of methylation 
specific primer oligonucleotides. This technique has been described in U.S. Patent 6,265,171 
to Herman. The use of methylation status specific primers for the amplification of bisulfite 
treated DNA allows the differentiation between methylated and unmethylated nucleic acids. 
MSP primer pairs contain at least one primer which hybridises to a bisulfite treated CpG di- 
nucleotide. Therefore the sequence of said primers comprises at least one CG, TG or CA di- 
nucleotide. MSP primers specific for non methylated DNA contain a T at the 3' position of 
the C position in the CpG. According to the present invention, it is therefore preferred that the 
base sequence of said primers is required to comprise a sequence having a length of at least 9 
nucleotides which hybridises to a pretreated nucleic acid sequence according to Seq. ID No. 2 
to Seq. ID No. 5 and sequences complementary thereto wherein the base sequence of said 
oligomers comprises at least one CG, TG or CA dinucleotide. 

The fragments obtained by means of the amplification can carry a directly or indirectly de- 
tectable label. Preferred are labels in the form of fluorescence labels, radionuclides, or detach- 
able molecule fragments having a typical mass which can be detected in a mass spectrometer. 
Wherein said labels are mass labels it is preferred that the labelled amplificates have a single 
positive or negative net charge for better detectability in the mass spectrometer. The detection 
may be carried out and visualised by means of matrix assisted laser desorption/ionization 
mass spectrometry (MALDI) or using electron spray mass spectrometry (ESI). 

In the fifth step of the method the amplificates obtained during the fourth step of the method 
are analysed in order to ascertain the methylation status of the CpG dinucleotides prior to the 
treatment. 



Wherein the amplificates were obtained by means of MSP amplification the presence or ab- 
sence of an amplificate is in itself indicative of the methylation state of the CpG positions 
covered by the primer, according to the base sequences of said primer. 




Amplificates obtained by means of both standard and methylation specific PGR may be fur- 
ther analysed by means of hybridisation based methods such as, but not limited to, array tech- 
nology and probe based technologies as well as by means of techniques such as sequencing 
and template directed extension. 

In one embodiment of the method, the amplificates synthesised in step 4 are subsequently 
hybridised to an array or a set of oligonucleotides and/or PNA probes. In this context, the hy- 
bridisation takes place in the manner described in the following. The set of probes used during 
the hybridisation is preferably composed of at least 2 oligonucleotides or PNA-oligomers. In 
the process, the amplificates serve as probes which hybridise to oligonucleotides previously 
bonded to a solid phase. The non-hybridised fragments are subsequently removed. Said oligo- 

• nucleotides contain at least one base sequence having a length of at least 9 nucleotides which 
is reverse complementary or identical to a segment of the base sequences specified in the ap- 
pendix, the segment comprises at least one CG , TG or CA dinucleotide. In a preferred em- 
bodiment said dinucleotide is present in the central third of the oligomer. For example, 
wherein the oligomer comprises one CG dinucleotide, said dinucleotide is preferably the 5 th 
to 9 th nucleotide from the 5'-end of a 13-mer. One oligonucleotide exists for the analysis of 
each CpG dinucleotide within the sequence according to Seq. ID No. 1, and the equivalent 
positions within sequence ID. numbers 2 to 5. Said oligonucleotides may also be present in 
the form of peptide nucleic acids. The non-hybridised amplificates are then removed. 

111 th e final step of the method, the hybridised amplificates are detected. In this context, it is 
KWpreferred that labels attached to the amplificates are identifiable at each position of the solid 
phase at which an oligonucleotide sequence is located. 

In a further embodiment of the method, the methylation status of the CpG positions (prior to 
treatment) may be ascertained by means of oligonucleotide probes that are hybridised to the 
bisulfite treated DNA concurrently with the PCR amplification primers (wherein said primers 
may either be methylation specific or standard). 

A particularly preferred embodiment of this method is the use of fluorescence-based Real 
Time Quantitative PCR (Heid et al, Genome Res. 6:986-994, 1996) employing a dual- 
labelled fluorescent oligonucleotide probe (TaqMan™ PCR, using an ABI Prism 7700 Se- 
quence Detection System, Perkin Elmer Applied Biosystems, Foster City, California). The 
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TaqMan™ PCR reaction employs the use of a nonextendible interrogating oligonucleotide, 
called aTaqMan™ probe, which is designed to hybridise to a GpC-rich sequence located be- 
tween the forward and reverse amplification primers. The TaqMan™ probe further comprises 
a fluorescent "reporter moiety" and a "quencher moiety" covalently bound to linker moieties 
(e.g., phosphoramidites) attached to the nucleotides of the TaqMan™ oligonucleotide. For 
analysis of methylation within nucleic acids subsequent to bisulfite treatment it is required 
that the probe be methylation specific, as described in U.S. 6,331,393, (hereby incorporated 
by reference) also known as the Methyl Light assay. Variations on the TaqMan™ detection 
methodology that are also suitable for use with the described invention include the use of dual 
probe technology (Lightcycler™) or fluorescent amplification primers (Sunrise™ technol- 
ogy). Both these techniques may be adapted in a manner suitable for use with bisulfite treated 
DNA, and moreover for methylation analysis within CpG dinucleotides. 

A further suitable method for the use of probe oligonucleotides for the assessment of meth- 
ylation by analysis of bisulfite treated nucleic acids is the use of blocker oligonucleotides 
(also known as the 'Heavy Methyl' assay). The use of such oligonucleotides has been de- 
scribed in BioTechniques 23(4), 1997, 714-720 D. Yu, M.Mukai, Q. Liu, C. Steinman. 
Blocking probe oligonucleotides are hybridised to the bisulfite treated nucleic acid concur- 
rently with the PCR primers. PCR amplification of the nucleic acid is terminated at the 5» po- 
sition of the blocking probe, thereby amplification of a nucleic acid is suppressed wherein the 
complementary sequence to the blocking probe is present. The probes may be designed to 
hybridise to the bisulfite treated nucleic acid in a methylation status specific manner. For ex- 
ample, for detection of methylated nucleic acids within a population of unmethylated nucleic 
acids suppression of the amplification of nucleic acids which are unmethylated at the position 
in question would be carried out by the use of blocking probes comprising a 'CG' at the posi- 
tion in question, as opposed to a 'CA'. 

In a further preferred embodiment of the method the fifth step of the method is carried out by 
the use of template directed oligonucleotide extension, such as MsSNuPE as described by 
Gonzalgo and Jones (Nucleic Acids Res. 25:2529-253 1). 

In a further embodiment of the method the fifth step of the method is enabled by sequencing 
and subsequent sequence analysis of the amplificate generated in the third step of the method 
(Sanger F., et al., 1977 PNAS USA 74: 5463-5467). 



A further embodiment of the method according to the invention is a method for the analysis of 
the methylation status of genomic DNA according to the invention (SEQ ID No. 1) without 
the need for pretreatment 

In the first step of the method the genomic DNA sample must be isolated from tissue or cel- 
lular sources. Such sources may include cell lines, histological slides, body fluids, or tissue 
embedded in paraffin. Extraction may be by means that are standard to one skilled in the art, 
these include the use of detergent lysates, sonification and vortexing with glass beads. Once 
the nucleic acids have been extracted the genomic double stranded DNA is used in the analy- 
sis. 

^^^In a preferred embodiment the DNA may be cleaved prior to the treatment, this may be any 
means standard in the state of the art, in particular with restriction endonucleases. In the sec- 
ond step, the DNA is then digested with one or more methylation sensitive restriction en- 
zymes. The digestion is carried out such that hydrolysis of the DNA at the restriction site is 
informative of the methylation status of a specific CpG dinucleotide. 

In the third step which is optional but a preferred embodiment the restriction fragments are 
amplified. This is preferably carried out using a polymerase chain reaction. 

• In the final step the amplificates are detected. The detection may be by any means standard in 

•the art, for example, but not limited to, gel electrophoresis analysis, hybridisation analysis, 
incorporation of detectable tags within the PCR products, DNA array analysis, MALDI or 
ESI analysis. Suitable labels for use in the detection of the digested nucleic acid fragments 
include fluorophore labels, radionuclides and mass labels as described above. 

The oligomers according to the present invention or arrays thereof as well as a kit according 
to the present invention are intended to be used for the diagnosis and/or therapy of cell prolif- 
erative disorders. According to the present invention, the method is preferably used for the 
diagnosis and/or therapy of cell proliferative disorders by analysis of important genetic and/or 
epigenetic parameters within the disclosed 5' and promoter region of the gene DD3. 



The methods according to the present invention are used, for example, for the diagnosis 
and/or therapy of cell proliferative disorders. 

The nucleic acids according to the present invention Seq. ID No. 1 to Seq. ID No. 5 and se- 
quences complementary thereto can be used for the diagnosis and/or therapy of genetic and/or 
epigenetic parameters associated with/the gene DD3. 

The present invention moreover relates to a method for manufacturing a diagnostic agent 
and/or therapeutic agent for the diagnosis and/or therapy of diseases associated with the gene 
DD3 by analysing methylation patterns of said gene, the diagnostic agent and/or therapeutic 
agent being characterised in that at least one nucleic acid according to the present invention is 
^^^used for manufacturing it, possibly together with suitable additives and auxiliary agents. 

A further subject matter of the present invention relates to a diagnostic agent and/or therapeu- 
tic agent for diseases associated with the gene DD3 by analysing methylation patterns of said 
gene, the diagnostic agent and/or therapeutic agent containing at least one nucleic acid ac- 
cording to the present invention, plossibly together with suitable additives and auxiliary 
agents. 

An accordingly preferred embodiment of the described methods for the analysis of methyla- 
tion within the genomic and treated nucleic acids disclosed in Seq ID NO. 1 to 5 is the appli- 
cation of said methods in a clinical setting. One aspect of the present invention is the use of 

•the disclosed methods and nucleic acids for the improved detection and management of pros- 
tate tumours. Therefore, in a preferred embodiment of the method analysis of patient meth- 
ylation patterns is carried out in combination with the analysis of prostate serum antigen lev- 
els. PSA diagnostic kits are commercially available; for example PROS-CHECK PSA, from 
Yang Laboratories, Inc. Bellevue, Wash.; Hybritech Tandem-E and Hybritech Tandem-R, 
from Hybritech, Inc., La Jolla, Calif.; Abbott Imx PSA Assay, from Abbott Laboratories, Ab- 
bott Park, 111.; and ACS PSA Assay, from Ciba-Corning Diagnostics Corporation, East Wal- 
pole, Mass. 

The present invention moreover relates to the diagnosis and/or prognosis of events which are 
disadvantageous to patients or individuals in which important genetic and/or epigenetic pa- 
rameters within the gene DD3 may be used as markers. Said parameters obtained by means of 



' # •• • 

the present invention may be compared to another set of genetic and/or epigenetic parameters, 
the differences serving as the basis for a diagnosis and/or prognosis of events which are dis- 
advantageous to patients or individuals. . : 

Moreover, a subject matter of the present invention is a kit which may be composed, for ex- 
ample, of a bisulfite-containing reagent, a set of primer oligonucleotides containing at least 
two oligonucleotides whose sequences in each case correspond or are complementary to a 18 
base long segment of the base sequences specified in the appendix (Seq ID NO 1 through Seq 
ID NO 5), oligonucleotides and/or PNA-oligomers as well as instructions for carrying out and 
evaluating the described method. In a further preferred embodiment said kit may further com- 
prise standard reagents for performing a CpG position specific methylation analysis wherein 

•said analysis comprises one or more pf the following techniques: MS-SNuPE, MSP, Methyl 
light, Heavy Methyl, and nucleic acid sequencing. However, a kit along the lines of the pres- 
ent invention can also contain only part of the aforementioned components. 

In the context of the present invention the term "hybridisation 66 is to be understood as a bond 
of an oligonucleotide to a completely complementary sequence along the lines of the Watson- 
Crick base pairings in the sample DNA, forming a duplex structure. To be understood by 
"stringent hybridisation conditions" are those conditions in which a hybridisation is carried 
out at 60°C in 2.5 x SSC buffer, followed by several washing steps at 37°C in a low buffer 
concentration, and remains stable. 

•In the context of the present invention, "genetic parameters 66 are mutations and polymor- 
phisms of genes and sequences further required for their regulation. To be designated as mu- 
tations are, in particular, insertions, .deletions, point mutations, inversions and polymorphisms 
and, particularly preferred, SNPs (single nucleotide polymorphisms). 

In the context of the present invention, "epigenetic parameters 66 are, in particular, cytosine 
methylations. Further epigenetic parameters include, for example, the acetylation of histones 
which, however, cannot be directly analysed using the described method but which, in turn, 
correlates with the DNA methylation. 

Although the present invention has been fully described herein, it is to be noted that various 
changes and modifications are apparent to those skilled in the art. Such changes and modifi- 




cations are to be understood as included within the scope of the present invention as defined 
by the appended claims. The invention will now be further described with respect to the fol- 
lowing examples without being limited to these. 

Example 1: Methylation analysis of the DD3 gene promoter region. 

The following example relates to a fragment of the promoter region of the gene DD3 in which 
the methylation status of a specific CG-positiori is bisulfite treated and analysed using two 
different methods. 

DNA Isolation and Bisulfite Treatment. 

Briefly, genomic DNA was isolated from human prostate cells by standard methods using the 

• Qiagen extraction kit. The DNA from each sample was treated using a bisulfite solution (hy- 
drogen sulfite, disulfite) according to the agarose bead method (Olek et al 1996). The treat- 
ment is such that all non methylated cytosines within the sample are converted to thymine, 
conversely 5-methylated cytosines within the sample remain unmodified. After bisulfite 
treatment, the DNA was then analysed either by means of MS SNuPE as described by Gon- 
zalgo and Jones (Nucleic Acids Res. 25:2529-2531) or by means of fluorescent oligonucleo- 
tide hybridisation analysis. 

MsSNuPE reactions. 

p CR amplification of the bisulfite converted DNA was performed using primers specific for 
the CpG islands of interest, and detection was performed using additional specific primers 
^^^(extension probes). 

In the first step, a 560 bp long fragment of the DD3 gene is amplified in a polymerase chain 
reaction by means of primers: tggttttaattttattgaatgg (Seq. ID No.93) and aaacaaatacaccaccaac- 
tta(Seq.IDNo.94). 

The amplificate is then analysed by means of MsSNuPE extension probes located immedi- 
ately 5' of the CpG to be analysed, the sequences being: attggtgttatagagtta (Seq. ID No.95). 

A pair of reactions were set up for each sample using either 2',3'- didesoxycytidine triphos- 
phate (ddCTP) or 2 , ,3'-didesoxythymidine triphosphate (ddTTP) for single nucleotide exten- 
sion. The terminating triphosphates may be labelled, for example, with two different dyes. 
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This makes the elongation products distinguishable from each other. These different labels 
may, for example, be absorbing dyes such as Megaprime™ for ddTTP or Rediprime II™ for 





ddCTP. 



The MsSNuPE extension probes are hybridised to the amplificate. Extension of the primers 
was then carried out by means of a polymerase enzyme. If a methylated cytosine was present, 
the elongation product attggtgttatagagttac is produced whereas the elongation product 
attggtgttatagagttat is produced if a non-methylated cytosine is present at the site to be ana- 
lysed. Thus, different elongation products arise depending on the methylation status of the 
specific cytosine. 

The extended MsSNuPE primers (probes) were then analysed by means of polyacrylamide gel 
electrophoresis. 

Hybridisation analysis 

Subsequent to the bisulfite treatment, the treated DNA sample is diluted with water or an 
aqueous solution. Preferably, the DNA is subsequently desulfonated. The DNA sample is then 
amplified in a polymerase chain reaction, preferably using a heat-resistant DNA polymerase. 
In the present case, cytosines of the gene DD3 are analysed. To this end, a defined fragment 
having a length of 560 bp is amplified with the specific primer oligonucleotides tggtttta- 
attttattgaatgg (Seq. ID No. 93) and aaacaaatacaccaccaactta (Seq. ID No. 94). 

The amplificate serves as a sample which hybridises to an oligonucleotide previously bound 
to a solid phase, forming a duplex structure, for example tgtgttaaacgatgtgaa (Seq. ID No. 32, 
the cytosine to be detected being located at position 139 of the amplificate. The detection of 
the hybridisation product is based on Cy3 and Cy5 fluorescently labelled primer oligonucleo- 
tides which have been used for the amplification. A hybridisation reaction of the amplified 
DNA with the oligonucleotide takes place only if a methylated cytosine was present at this 
location in the bisulfite-treated DNA. Thus, the methylation status of the specific cytosine to 
be analysed is inferred from the hybridisation product. 

In order to verify the methylation status of the position, a sample of the amplificate is further 
hybridised to another oligonucleotide previously bonded to a solid phase. Said oligonucleo- 
tide is identical to the oligonucleotide previously used to analyse the methylation status of the 




sample, with the exception of the position in question. At the position to be analysed said oli- 
gonucleotide comprises a thymine base as opposed to a cytosine base i.e tgtgttaaatgatgtgaa 
(Seq. ID No. 33). Therefore, the hybridisation reaction only takes place if an unmethylated 
cytosine was present at the position to be analysed. 

Example 2: Identification of the methylation status of a CpG site within Seq ID No. 1. 

A fragment of the upstream region of the gene DD3 (Seq ID No. 1) was PCR amplified using 
primers aagtgagccataacaagcat (Seq. ID No. 96) and CTTTTGTGTCA TCCCA GTTC (Seq. ID 
No. 97). The resultant amplificate (170 bp in length) contained an informative CpG at position 
62. The amplificate DNA was digested with the restriction endonuclease Hgal, recogniton site 
GACGC. Hydrolysis by said endonuclease is blocked by methylation of the CpG at position 
.^^^62 of the amplificate. The digest was used as a control. 

Genomic DNA was isolated from samples using the DNA wizard DNA isolation kit (Pro- 
mega) . Each sample was digested using Hgal according to. manufacturer's recommendations 
(New England Biolabs). 

10 ng of each genomic digest was then amplified using PCR primers aagtgagccataacaagcat 
(Seq. ID No. 96) and cttttgtgtcatcccagttc (Seq. ID No. 97). The PCR reactions were performed 
using a thermocycler (Eppendorf GmbH) using 10 ng of DNA, 6 pmole of each primer, 200 
uM of each dNTP, 1.5 mM MgC12 and 1 U of HotstartTaq (Qiagen AG). The other condi- 
tions were as recommended by the Taq polymerase manufacturer. Using the above mentioned 

•primers, gene fragments were amplified by PCR performing a first denaturation step for 14 
min at 96 °C, followed by 30 - 45 cycles (step 2: 60 sec at 96°C, step 3: 45 sec at 52 °C , step 
4: 75 sec at 72 °C) and a subsequent final elongation of 10 min at 72 °C. The presence of PCR 
products was analysed by agrarose gel electrophoresis. Wherein the position in question was 
methylated, PCR products were detectable after 30 cycles. 




Claims 



A method for detecting the methylation state of the 5' and promoter region of the gene 
DD3 within a subject, said method comprising contacting a nucleic acid comprising one 
or more sequences from the group of Seq. ID No.l through Seq. ID No. 5 in a biological 
sample obtained from said subject with at least one reagent or a series of reagents, 
wherein said reagent or series of reagents, distinguishes between methylated and non 
methylated CpG dinucleotides within the target nucleic acid. 

A method for the analysis of cell proliferative disorders, comprising determination of the 
methylation state of one or more sequences from the group of Seq. ID No.l through Seq. 
ID No. 5 according to Claim 1 . 

A method according to Claim 2, wherein the biological sample is prostate cells or derived 
from prostate cells. 

A nucleic acid molecule comprising a sequence at least 18 bases in length according to 
one of the sequences taken from the group comprising Seq. ID No. 1 to Seq. ID No. 5 and 
sequences complementary thereto. 

An oligomer, in particular an oligonucleotide or peptide nucleic acid (PNA)-oligomer, 
said oligomer in each case consisting essentially of at least one base sequence having a 
length of at least 10 nucleotides which hybridises to or is identical to one of the nucleic 
acid sequences according to Seq. ID No. 1 through Seq. ID No. 5. 

An oligomer as recited in Claim 5, consisting essentially of one of the sequences taken 
from the group of Seq. ID No. 6 to Seq. ID No. 92. 

The oligomer as recited in Claim 5, wherein the base sequence includes at least one CpG 
dinucleotide. 



The oligomer as recited in Claim 7, characterised in that the cytosine of the CpG dinu- 
cleotide is located approximately in the middle third of the oligomer. 



9. 



A set of oligomers, comprising at least two oligomers according to any of claims 5 to 8. 



A set of oligomers as recited in Claim 9, comprising oligomers for detecting the meth- 
ylation state of all CpG dinucleotides within Seq. ID No. 1 and sequences complementary 
thereto. 





11. A set of at least two oligonucleotides as recited in one of Claims 5 through 10, which is 
used as primer oligonucleotides for the amplification of DNA sequences of one of Seq. 
ID No. 1 to Seq. ID No. 5 and sequences complementary thereto. 

12. A set of oligonucleotides as recited in one of Claims 9 or 1 1, characterised in that at least 
one oligonucleotide is bound to a solid phase. 

13. Use of a set of oligonucleotides comprising at least three of the oligomers according to 
any of claims 5 through 12 for detecting the cytosine methylation state and/or single nu- 
cleotide polymorphisms (SNPs) within the sequences taken from the group of Seq. ID 
No. 1 to Seq. ID No. 5 and sequences complementary thereto. 

14. A method for manufacturing an arrangement of different oligomers (array) fixed to a car- 
rier material for analysing diseases associated with the methylation state of the CpG di- 
nucleotides of the gene DD3, wherein at least one oligomer according to any of the 
claims 5 through 12 is coupled to a solid phase. 

5. An arrangement of different oligomers (array) obtainable according to claim 14. 

16. An array of different oligonucleotide- and/or PNA-oligomer sequences as recited in 
Claim 15, characterised in that these are arranged on a plane solid phase in the form of a 
rectangular or hexagonal lattice. 

17. The array as recited in any of the Claims 15 or 16, characterised in that the solid phase 
surface is composed of silicon, glass, polystyrene, aluminium, steel, iron, copper, nickel, 
silver, or gold. 




18. A DNA- and/or PNA-array for analysing diseases associated with the methylation state of 
the gene DD3 comprising at least one nucleic acid according to one of the preceding 
claims. 

19. A method for determining the methylation state within at least one nucleic acid molecule 
according to one of Seq. ID No. 1 to Seq. ID No. 5 [of Claims 1 to 3, these relate to 
methods], characterised in that the following steps are carried out: 

a) obtaining a biological sample containing genomic DNA, 

b) extracting the genomic DNA, 

c) converting cytosine bases which are unmethylated at the 5-position within said DNA 
sample, by chemical treatment, to uracil or another base which is dissimilar to cytosine in 
terms of hybridization behaviour; 

d) amplifying fragments of the chemically pretreated genomic DNA using sets of primer 
oligonucleotides according to one of Claims 1 1 or 12 and a polymerase, and 

e) identifying the methylation status of one or more cytosine positions. 

20. The method as recited in Claim 19, characterised in that Step e) is carried out by means 
of hybridisation of at least one oligonucleotide according to Claims 5 through 12. 

21. The method as recited in Claim 19, characterised in that Step e) is carried out by means 
of hybridisation of at least one oligonucleotide according to Claims 5 through 12 and ex- 
tension of said hybridised oligonucleotide(s) by means of at least one nucleotide base. 

^^^22. The method as recited in Claim 19, characterised in that Step e) is carried out by means 
of sequencing. 

23. The method as recited in Claim 19, characterised in that Step d) is carried out using 
methylation specific primers. 

24. The method as recited in Claim 19, characterised in that Step e) is carried out by means 
of a combination of at least two of the methods described in Claims 20 through 23. 



. The method as recited in Claim 19, characterised in that the chemical treatment is carried 
out by means of a solution of a bisulfite, hydrogen sulfite or disulfite. 



26. A method for the analysis of methylation within a nucleic acid molecule comprising Seq. 
ID No. 1 comprising the following steps; 

a) obtaining a biological sample containing genomic DNA, 

b) extracting the genomic DNA, 

c) digesting the genomic DNA comprising Seq. ID No. 1 with one or more methylation 
sensitive restriction enzymes, and 

d) detection of the DNA fragments generated in the digest of step c). 

27. A method according to Claim 26, wherein the DNA digest is amplified prior to Step d). 

•28. The method as recited in one of the Claims 19 through 25 and 27 characterised in that 
more than ten different fragments having a length of 100 - 200 base pairs are amplified. 

29. The method as recited in one of Claims 19 through 25, 27 and 28 characterised in that the 
amplification of several DNA segments is carried out in one reaction vessel. 

30. The method as recited in one of the Claims 19 through 25 and 27 through 29, character- 
ised in that the polymerase is a heat-resistant DNA polymerase. 

31. The method as recited in 19 through 25 and 27 through 30, characterised in that the am- 
plification is carried out by means of the polymerase chain reaction (PCR). 

^^32. The method as recited in one of the Claims 19 through 25 and 27 through 32, character- 
ised in that the amplificates carry detectable labels. 

33. The method according to Claim 32 wherein said labels are fluorescence labels, radionu- 
clides and/or detachable molecule fragments having a typical mass which can be detected 
in a mass spectrometer. 



. The method as recited in one of the Claims 19 through 25, characterised in that the ampli- 
ficates or fragments of the amplificates are detected in the mass spectrometer. 
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35. The method as recited in one of the Claims 29 and/or 30, characterised in that the pro- 
duced fragments have a single positive or negative net charge for better detectability in 
the mass spectrometer. 





36. The method as recited in one of Claims 29 through 31, characterised in that detection is 
carried out and visualised by means of matrix assisted laser desorption/ionization mass 
spectrometry (MALDI) or using electron spray mass spectrometry (ESI). 

37. The method as recited in one of the Claims 19 through 32, characterised in that the ge- 
nomic DNA is obtained from cells or cellular components which contain DNA, sources 
of DNA comprising, for example, cell lines, histological slides, biopsies, tissue embedded 
in paraffin and all possible combinations thereof. 

38. A kit comprising a bisulfite (= disulfite, hydrogen sulfite) reagent as well as oligonucleo- 
tides and/or PNA-oligomers according to one of the Claims 5 through 13. 

39. A kit according to claim 38, further comprising standard reagents for performing a meth- 
ylation assay from the group consisting of MS-SNuPE, MSP, Methyl light, Heavy 
Methyl, nucleic acid sequencing and combinations thereof. 

40. The use of a method according to one of claims 1 to 3, 14, and 19 to 37, a nucleic acid 
according to Claims 3 to 4, of an oligonucleotide or PNA-oligomer according to one of 
the Claims 5 through 8, of a kit according to Claim 38 or 39, of an array according to one 
of the Claims 15 through 18 or of a set of oligonucleotides according to one of claims 9 
through 13 for the characterisation, classification, differentiation, grading, staging, and/or 
diagnosis of cell proliferative disorders, or the predisposition to cell proliferative disor- 
ders. 

41. The use of a method according to one of claims 1 to 3, 14, and 19 to 37, a nucleic acid 
according to Claims 3 to 4, of an oligonucleotide or PNA-oligomer according to one of 
the Claims 5 through 8, of a kit according to Claim 38 or 39, of an array according to one 
of the Claims 15 through 18 or of a set of oligonucleotides according to one of claims 9 
through 13 for the therapy of cell proliferative disorders. 




The disclosed invention provides methods and sequences for the analysis of methylation pat- 
terns within the 5' and promoter regions of the gene DD3. 



Sequence listing 



<110> Epigenomics AG 

<120> Methods and nucleic acids for the analysis of methylation patterns 
within the DD 3 gene 

<160> 97 

<210> 1 

<211> 3581 : 

<212> DNA 

<213> Homo Sapiens 

<400> 1 

acaaaagact tagtcaattt aatttgtaag aattctactt ttgtagacct gaactggata 60 

caattttatc tctggacatc aaagcccggg \gtcaaatgat tgcttttctc ttttgctggg 120 

agtttttgtt gtcatgtttt atactttaga cattttactt ttggtcacta ggtggctctg 180 

aatttccatt agaaagtgaa agtctttaga aaacactgga aaacatacat aattttcacc 240 

aaataatttt aaaatacttc attcaacaat gattgacttg agaatattaa tcaaagttta 300 

tcaaaagacc cataaactcc aaatagcact ctgtcaatct atcttatgta gattttgaga 360 

tagattattt atagctttac atgaattata gcttttgcat tggttatagg tacaattttt 420 

aaatgattca taaactctgt tccaaataat 'gccactctgg agctatatca tattatgtat 480 

catgtatggt caaacaactg ggtccgtcat atttaaaaga caacttcaaa at.actgtcat 54 0 

ataactttaa tggctttaaa gtctttccta agtgtacttt agcagcctcc aatgcatctg 600 

gtgccaactc tgaaatcatt tttaaggtta gcaattttaa acaaaaagaa tggttagaac 660 

aaggaccttt agccagtttg gaagtcacca acagtttcct tctgttgttg gaaaaagtga 720 

tttctttgcc ctgagttcta caacaaccat taaatgtgct gcatttgact cctgtaaaga 780 

tttaactttt ttccaaatct ttaatgacaa tactctctgt tatttcatca aaaagtgtgt 840 

taacatagga agcagtgatc caaagtcatt tccggataac ctattaataa gggaggcagg 900 

aatggcggtt gcagaaatgt gcgcagagag agcaactacc atgggaataa tccagatggc 960 

ggtctgcttg gctcgaactt tctggaagag gcccatcttt aaaatgctta ataccacttt 1020 

ttactataga ttccacacat gttcatttct taacaaactc tgagagaggt ggtgagatac 1080 

tcttgcagta attttacccc cagccccctg gaccatcctt ttcaaactct ccaaactctc 1140 

cacgtttctt tttacatgtt caaaatgcag gcagtgtaga atgactgtct gtggctcctc 1200 

cagtcctagc tcttgtatgg aggcggaggt ccctacatac acgaccacat gagattgagc 1260 

tccagagtca ggcccttcgc catgagcatg gctgtggaca cgtaaggagc ctcagtggct 1320 

ccacaacttg gcaatcttaa tccaaacaaa ccaggtaaaa cgtttttagt tggactcaag 1380 
ataaatccca ggcagagcaa tcctcaaaag aaaccagcaa actggatatt tggtttctga • 1440 

tttacaattt ttttaaaaca gacaaaatag cttccttcac tccccactgt gtctttggct 1500 

|ccaacctcat tgaatggttg ccatttctga gacacatcct ctaccgcaaa cctgcactcc 1560 

tcccacctcg tgcaccatct ccccttctag' ctccatctgg caatgtgtac ttttcctcaa 1620 

gtcctgtgtc aaacgatgtg aagactgagg tcttcttctg gtcggggcag cattatagca 1680 

tcatgacaaa aagcccaggt gctgcctgca ctggaagtca agtcaattac tggtcatgag 17 40 

atcttgagca agttacttaa tttcagttgc cacatccata aaatgggatc atagcaggac 1800 

tactggtgtc acagagttac gtgaggttta aataagttac cttaaaggac ttagtacagt 1860 

acctggtata ctatgtggct taagtattaa taggctttgc agtaagtgta gtcatctaag 1920 

tgagccataa caagcatagg cgtgcttctg ggagtgctca ccccaagtct gaattagacg 1980 

caactactct ctactctcct ggagaaaaca tactcgtaat accacttcaa acacaagctg 2040 

gtggtgtact tgcccagttc taccaatgaa ctgggatgac acaaaagtaa tgaacagatg 2100 

aagtttcata tcccccgtcc ccaagagagg atctggtgtc gtctatttag cttccttgcc 2160 

tctcctgtgc tctctgagga ctgagagatt aaaagccacg ttggtggata ctgcagaaga 2220 

gcaggtgggg aggagaatgg tatggcagtg acaggaagtg ctgggaggcc caatatggag 2280 

aaggagaggg gtagtgggga agagggagtg ggataaaggg catggggaag catggggaag 2340 

agggagcttt cttctgtgtt tagacagtga gaggtgccca tgagtcaata aataaaagag 2400 

gaaaggaaat ttaatgagtt gccatggact aagcacttcg attgagttac actgtttgaa 24 60 

agatattagt aaagatggga actcacattt ggacaagact tcactagagg agcaccttag 2520 

gaattgacct gtggatctca acttcgttag ggttaaaaga ttatttgttg ggcaagggta' 2580 

ggaccaataa cctcattcac aatgcattca ttgattcgtt gattcacaga gcaaatactt 2640 

ctgaacaact cctgtgtttc tggcactgtt ctaggcacca gtgatatagg agccaacaag 2700 

acagacatgt cactgctctc atggagctgc atttcagtgc atggaggcag aaaacaaaca 2760 
aacaaataaa taaataaata aataaataag ataattttta atagcaacgt gtcaacatag ' 2820 



tgtgacggga 
ggtatggttg 
tctgaagtca 
aaacagaggg 
gaaggacctg 
agagctatgg 
tatttgtgtt 
agcagggaca 
gcctttttgg 
atggaaggta 
ctacaacaga 
gagagaagaa 
ttaaatttga 



aggagcatga 
tatgtgggtt 
gagtgttcca 
gagatttgtg 
atgatacaga 
gaagtgacta 
ttatacaaat 
ccagttaagt 
agtgaacaag 
cttgatatta 
ctctggcaca 
tgatgcagag 
gatacccatt 



tgagacagaa 
ggcattcttg 
gacagaagaa 
tggctgcagc 
ggtctgtagg 
gaaggtttaa 
tactctggtt 
tattgcaatg 
ctatttgctt 
gagatttttg 
tagaagacac 
cagatttaga 
agatatttaa 



2- 



ggaaggttta 
catgatggga 
atagcaagtg 
cgagggagac 
ccatgggaat 
agttggggaa 
.gctgtgttga 
gttaaggtga 
ggcttccatg 
tctgtttcat 
ttgtttaatg 
gaaaaagtca 
atggagatat 



aactgggaaa 
gtggccacct 
ccgagaagct 
caggaagatc 
gggtttggaa 
gaggttttgt 
taggacagca 
gaggtggtgg 
atccttctcc 
cactactgta 
ttgctgacta 
aaggttctgt 



tctgagaaat 
gctttcatat 
ggcatcagaa 
tgcatggtgg 
ttttattcaa 
gtttctgtta 
gaagggtagg 
ctgggcctag 
ctccactgga 
accccaatgt 
actatactga 
ttagcacatg 



<210> 2 
<211> 3581 
<212> DNA 

<213> Artificial Sequence 
<220> 




<zzu> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 2 




ataaaagatt 
taattttatt 
agtttttgtt 
aatttttatt 
aaataatttt 
ttaaaagatt 
tagattattt 
aaatgattta 
tatgtatggt 
ataattttaa 
gtgttaattt 
aaggattttt 
tttttttgtt 
tttaattttt 
taatatagga 
aatggcggtt 
ggtttgtttg 
ttattataga 
ttttgtagta 
tacgtttttt 
tagttttagt 
tttagagtta 
ttataatttg 
ataaatttta 
tttataattt 
ttaattttat 
ttttatttcg 
gttttgtgtt 
ttatgataaa 
attttgagta 
tattggtgtt 
atttggtata 
tgagttataa 
taattatttt 
gtggtgtatt 
aagttttata 
ttttttgtgt 
gtaggtgggg 
aaggagaggg 



tagttaattt 
tttggatatt 
gttatgtttt 
agaaagtgaa 
aaaatatttt 
tataaatttt 
atagttttat 
taaattttgt 
taaataattg 
tggttttaaa 
tgaaattatt 
agttagtttg 
ttgagtttta 
ttttaaattt 
agtagtgatt 
gtagaaatgt 
gttcgaattt 
ttttatatat 
attttatttt 
tttatatgtt 
ttttgtatgg 
ggtttttcgt 
gtaattttaa 
ggtagagtaa 
ttttaaaata 
tgaatggttg 
tgtattattt 
aaacgatgtg 
aagtttaggt 
agttatttaa 
atagagttac 
ttatgtggtt 
taagtatagg 
ttattttttt 
tgtttagttt 
tttttcgttt 
tttttgagga 
aggagaatgg 
gtagtgggga 



aatttgtaag 
aaagttcggg 
atattttaga 
agtttttaga 
atttaataat 
aaatagtatt 
atgaattata 
tttaaataat 
ggttcgttat 
gtttttttta 
tttaaggtta 
gaagttatta 
taataattat 
ttaatgataa 
taaagttatt 
gcgtagagag 
tttggaagag 
gtttattttf 
tagttttttg 
taaaatgtag 
aggcggaggt 
tatgagtatg 
tttaaataaa 
tttttaaaag 
gataaaatag 
ttatttttga 
ttttttttag 
aagattgagg 
gttgtttgta 
ttttagttgt 
gtgaggttta 
taagtattaa 
cgtgtttttg 
ggagaaaata 
tattaatgaa 
ttaagagagg 
ttgagagatt 
tatggtagtg 
agagggagtg 



aattttattt 
gttaaatgat 
tattttattt 
aaatattgga 
gattgatttg 
ttgttaattt 
gtttttgtat 
gttattttgg 
atttaaaaga 
agtgtatttt 
gtaattttaa 
atagtttttt 
taaatgtgtt 
tattttttgt 
ttcggataat 
agtaattatt 
gtttattttt 
taataaattt 
gattattttt 
gtagtgtaga 
ttttatatat 
gttgtggata 
ttaggtaaaa 
aaattagtaa 
ttttttttat 
gatatatttt 
ttttatttgg 
tttttttttg 
ttggaagtta 
tatatttata 
aataagttat 
taggttttgt 
ggagtgttta 
tattcgtaat 
ttgggatgat 
atttggtgtc 
aaaagttacg 
ataggaagtg 
ggataaaggg 



ttgtagattt 
tgtttttttt 
ttggttatta 
aaatatatat 
agaatattaa 
attttatgta 
tggttatagg 
agttatatta 
taattttaaa 
agtagttttt 
ataaaaagaa 
tttgttgttg 
gtatttgatt 
tattttatta 
ttattaataa 
atgggaataa 
aaaatgttta 
tgagagaggt 
tttaaatttt 
atgattgttt 
acgattatat 
cgtaaggagt 
cgtttttagt 
attggatatt 
tttttattgt 
ttatcgtaaa 
taatgtgtat 
gtcggggtag 
agttaattat 
aaatgggatt 
tttaaaggat 
agtaagtgta 
ttttaagttt 
attattttaa 
ataaaagtaa 
gtttatttag 
ttggtggata 
ttgggaggtt 
tatggggaag 



gaattggata 
ttttgttggg 
ggtggttttg 
aatttttatt 
ttaaagttta 
gattttgaga 
tataattttt 
tattatgtat 
atattgttat 
aatgtatttg 
tggttagaat 
gaaaaagtga 
tttgtaaaga 
aaaagtgtgt 
gggaggtagg 
tttagatggc 
atattatttt 
ggtgagatat 
ttaaattttt 
gtggtttttt 
gagattgagt 
tttagtggtt 
tggatttaag 
tggtttttga 
gtttttggtt 
tttgtatttt 
ttttttttaa 
tattatagta 
tggttatgag 
atagtaggat 
ttagtatagt 
gttatttaag 
gaattagacg 
atataagttg 
tgaatagatg 
tttttttgtt 
ttgtagaaga 
taatatggag 
tatggggaag 



2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3581 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 




agggagtttt 
gaaaggaaat 
agatattagt 
gaattgattt 
ggattaataa 
ttgaataatt 
atagatatgt 
aataaataaa 
tgtgacggga 
ggtatggttg 
tttgaagtta 
aaatagaggg 
gaaggatttg 
agagttatgg 
tatttgtgtt 
agtagggata 
gtttttttgg 
atggaaggta 
ttataataga 
gagagaagaa 
ttaaatttga 



tttttgtgtt 
ttaatgagtt 
aaagatggga 
gtggatttta 
ttttatttat 
tttgtgtttt 
tattgttttt 
taaataaata 
aggagtatga 
tatgtgggtt 
gagtgtttta 
gagatttgtg 
atgatataga 
gaagtgatta 
ttatataaat 
ttagttaagt 
agtgaataag 
tttgatatta 
ttttggtata 
tgatgtagag 
gatatttatt 



tagatagtga 
gttatggatt 
atttatattt 
atttcgttag 
aatgtattta 
tggtattgtt 
atggagttgt 
aataaataag 
tgagatagaa 
ggtatttttg 
gatagaagaa 
tggttgtagt 
ggtttgtagg 
gaaggtttaa 
tattttggtt 
tattgtaatg 
ttatttgttt 
gagatttttg 
tagaagatat 
tagatttaga 
agatatttaa 



gaggtgttta 
aagtatttcg 
ggataagatt 
;.ggttaaaaga 
ttgattcgtt 
ttaggtatta 
attttagtgt 
ataattttta 
ggaaggttta 
.tatgatggga 
atagtaagtg 
cgagggagat 
ttatgggaat 
agttggggaa 
gttgtgttga 
gttaaggtga 
ggtttttatg 
tttgttttat 
ttgtttaatg 
gaaaaagtta 
atggagatat 



tgagttaata 
attgagttat 
ttattagagg 
ttatttgttg 
gatttataga 
gtgatatagg 
atggaggtag 
atagtaacgt 
aattgggaaa 
gtggttattt 
tcgagaagtt 
taggaagatt 
gggtttggaa 
gaggttttgt 
taggatagta 
gaggtggtgg 
attttttttt 
tattattgta 
ttgttgatta 
aaggttttgt 
t 



aataaaagag 

attgtttgaa 

agtattttag 

ggtaagggta 

gtaaatattt 

agttaataag 

aaaataaata 

gttaatatag" 

tttgagaaat 

gtttttatat 

ggtattagaa 

tgtatggtgg 

ttttatttaa 

gtttttgtta 

gaagggtagg 

ttgggtttag 

ttttattgga 

attttaatgt 

attatattga 

ttagtatatg 



<210> 3 
<211> 3581 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 3 




gatattttta 
ttgatttttt 
atattaaata 
gatgaaatag 
ttatggaagt 
tttattttaa 
attaatatag 
tttttttaat 
tatttttatg 
Iggtttttttc 
gtatttgtta 
tttttattat 
ttaaattttt 
ttaaaaatta 
tgtattgaaa 
ttggtgttta 
taacgaatta 
attttttaat 
aagttttgtt 
tcgaagtgtt 
atgggtattt 
gttttttatt 
gtattttttg 
acgtggtttt 
cgatattaga 
tgttatttta 
tattacgagt 
gtgagtattt 
tgtaaagttt 
ggtaatttat 
ttatggatgt 



tttaaatatt 
ttttaaattt 
agtgtttttt 
ataaaaattt 
taagtaaata 
ttattgtaat 
taattagagt 
tttaaatttt 
gtttatagat 
ggttgtagtt 
ttttttttgt 
gtaagaatgt 
tttttgtttt 
ttttatttat 
tgtagtttta 
gaatagtgtt 
atgaatgtat 
tttaacgaag 
taaatgtgag 
tagtttatgg 
tttattgttt 
ttattttttt 
ttattgttat 
taatttttta 
tttttttttg 
gtttattggt 
atgttttttt 
ttagaagtac 
attaatattt 
ttaaatttta 
ggtaattgaa 



taatgggtat 

gttttgtatt 

atgtgttaga 

ttaatattaa 

gtttgtttat- 

aatttaattg 

aatttgtata 

ttagttattt 

ttttgtatta 

atataaattt 

ttggaatatt 

taatttatat 

attatgtttt 

ttatttattt 

tgagagtagt 

agaaatatag 

tgtgaatgag 

ttgagattta 

tttttatttt 

taatttatta 

aaatatagaa 

ttttttatta 

attatttttt 

gtttttagag 

gggacggggg 

agaattgggt 

taggagagta 

gtttatgttt 

aagttatata 

cgtaattttg 

attaagtaat 



tttaaattta 
attttttttt 
gtttgttgta 
gtatttttta 
tttaaaaagg 
gtgtttttgt 
aaatataaat 
tttatagttt 
ttaggttttt 
tttttttgtt 
ttgattttag 
ataattatat 
ttttcgttat 
atttatttgt 
gatatgtttg 
gagttgttta 
gttattggtt 
taggttaatt 
tattaatatt 
aatttttttt 
gaaagttttt 
tttttttttt 
tttttatttg 
agtataggag 
atatgaaatt 
aagtatatta 
gagagtagtt 
gttatggttt 
gtatattagg 
tgatattagt 
ttgtttaaga 



atatgtgtta 
tttagtatag 
gatattgggg 
ttttagtgga 
tttaggttta 
ttttattttt 
ataatagaaa 
tttgaataaa 
tttattatgt 
tttttgatgt 
aatatgaaag 
tattttttag 
attatgttga 
ttgtttgttt 
ttttgttggt 
gaagtatttg 
ttatttttgt 
tttaaggtgt 
ttttaaatag 
ttttttttat 
ttttttttat 
tttttatatt 
tttttttgta 
aggtaaggaa 
ttatttgttt 
ttagtttgtg 
gcgtttaatt 
atttagatga 
tattgtatta 
agttttgtta 
ttttatgatt 



aatagaattt 
ttagttagta 
ttatagtagt 
gggagaagga 
gttattattt 
ttgttgtttt 
tataaaattt 
attttaaatt 
agattttttt 
tagtttttcg 
taggtggtta 
attttttagt 
tacgttgtta 
tttgttttta 
ttttatatta 
ttttgtgaat 
ttaataaata 
ttttttagtg 
tgtaatttaa 
ttattgattt 
gtttttttat 
gggtttttta 
gtatttatta 
gttaaataga 
attatttttg 
tttgaagtgg 
tagatttggg 
ttatatttat 
agttttttaa 
tgattttatt 
agtaattgat 



2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3581 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 




ttgattttta 
ttagaagaag 
gttagatgga 
gaggatgtgt 
agtgaaggaa 
tttgttggtt 
gttttatttg 
gtgtttatag 
tgtatgtagg 
ttttatattg 
aaaggatggt 
agagtttgtt 
taaagatggg 
tggtagttgt 
ggttattcgg 
aatagagagt 
tagtatattt 
aaggaaattg 
tttaaaattg 
taaagtatat 
gttttttaaa 
tttagagtgg 
aatgtaaaag 
tagattgata 
ttaagttaat 
ttttagtgtt 
aaagtaaaat 
aattatttga 
aaagtagaat 



gtgtaggtag 
attttagttt 
gttagaaggg 
tttagaaatg 
gttattttgt 
ttttttgagg 
gtttgtttgg 
ttatgtttat 
gattttcgtt 
tttgtatttt 
ttagggggtt 
aagaaatgaa 
ttttttttag 
tttttttgcg 
aaatgatttt 
attgttatta 
aatggttgtt 
ttggtgattt 
ttaattttaa 
ttaggaaaga 
tatgacggat 
tattatttgg 
ttataattta 
gagtgttatt 
tattgtt'gaa 
ttttaaagat 
gtttaaagta 
tttcgggttt 
ttttataaat 



tatttgggtt 
ttatatcgtt 
gagatggtgt 
.gtaattattt 
ttgttttaaa 
attgttttgt 
attaagattg 
ggcgaagggt 
tttatataag 
gaatatgtaa 

gggggtaaaa 

tatgtgtgga 
aaagttcgag 
tatatttttg 
ggattattgt 
aagatttgga 
gtagaattta* 
ttaaattggt 
aaatgatttt 
ttttaaagtt 
ttagttgttt 
aatagagttt 
tgtaaagtta 
tggagtttat 
tgaagtattt 
ttttattttt 
taaaatatga 
tgatgtttag 
taaattgatt 



4- 



ttttgttatg 
tgatatagga 
acgaggtggg 
aatgaggttg 
aaaattgtaa 
ttgggattta 
ttaagttgtg 
ttgattttgg 
agttaggatt 
aaagaaacgt 
ttattgtaag 
atttatagta 
ttaagtagat 
jtaatcgttat 
tttttatgtt 
aaaaagttaa 
gggtaaagaa 
taaaggtttt 
agagttggta 
attaaagtta 
gattatatat 
atgaattatt 
taaataattt 
gggttttttg 
taaaattatt 
taatggaaat 
taataaaaat 
agataaaatt 
aagttttttg 



atgttataat 
tttgaggaaa 
aggagtgtag 
gagttaaaga 
attagaaatt 
ttttgagttt 
gagttattga 
agtttaattt 
ggaggagtta 
ggagagtttg 
agtattttat 
aaaagtggta 
cgttatttgg 
ttttgttttt 
aatatatttt 
atttttatag 
attatttttt 
tgttttaatt 
ttagatgtat 
tatgatagta 
gatatataat 
taaaaattgt 
attttaaaat 
ataaattttg 
tggtgaaaat 
ttagagttat 
ttttagtaaa 
gtatttagtt 
t 



gttgtttcga 
agtatatatt 
gtttgcggta 
tatagtgggg 
aaatatttag 
aattaaaaac 
ggttttttac 
tatgtggtcg 
tagatagtta 
gagagtttga 
tatttttttt 
ttaagtattt 
attattttta 
tttattaata 
ttgatgaaat 
gagttaaatg 
ttaataatag 
attttttttg 
tggaggttgt 
ttttgaagtt 
atgatatagt 
atttataatt 
ttatataaga 
attaatattt 
tatgtatgtt 
ttagtgatta 
agagaaaagt 
taggtttata 



<210> 4 
<211> 3581 
<212> DNA 

<213> Artificial Sequence 
<220> 



1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3581 



<223> chemically treated genomic DNA (Homo sapiens) 



<400> 4 




ataaaagatt 
taattttatt 
agtttttgtt 
aatttttatt 
aaataatttt 
ttaaaagatt 
tagattattt 
aaatgattta 
tatgtatggt 
ataattttaa 
gtgttaattt 
aaggattttt 
tttttttgtt 
tttaattttt 
taatatagga 
aatggtggtt 
ggtttgtttg 
ttattataga 
ttttgtagta 
tatgtttttt 
tagttttagt 
tttagagtta 
ttataatttg 



tagttaattt 
tttggatatt 
gttatgtttt 
agaaagtgaa 
aaaatatttt 
tataaatttt 
atagttttat 
taaattttgt 
taaataattg 
tggttttaaa 
tgaaattatt 
agttagtttg 
ttgagtttta 
ttttaaattt 
agtagtgatt 
gtagaaatgt 
gtttgaattt 
ttttatatat 
attttatttt 
tttatatgtt 
ttttgtatgg 
ggttttttgt 
gtaattttaa 



aatttgtaag 
aaagtttggg 
atattttaga 
agtttttaga 
atttaataat 
aaatagtatt 
atgaattata 
tttaaataat 
ggtttgttat 
gtttttttta 
tttaaggtta 
gaagttatta 
taataattat 
ttaatgataa 
taaagttatt 
gtgtagagag 
tttggaagag 
gtttattttt 
tagttttttg 
taaaatgtag 
aggtggaggt 
tatgagtatg 
tttaaataaa 



aattttattt 
gttaaatgat 
tattttattt 
aaatattgga 
gattgatttg 
ttgttaattt 
gtttttgtat 
gttattttgg 
atttaaaaga 
agtgtatttt 
gtaattttaa 
atagtttttt 
taaatgtgtt 
tattttttgt 
tttggataat 
agtaattatt 
gtttattttt 
taataaattt 
gattattttt 
gtagtgtaga 
ttttatatat 
gttgtggata 
ttaggtaaaa 



ttgtagattt 
tgtttttttt 
ttggttatta 
aaatatatat 
agaatattaa 
attttatgta 
tggttatagg 
agttatatta 
taattttaaa 
agtagttttt 
ataaaaagaa 
tttgttgttg 
gtatttgatt 
tattttatta 
ttattaataa 
atgggaataa 
aaaatgttta 
tgagagaggt 
tttaaatttt 
atgattgttt 
atgattatat 
tgtaaggagt 
tgtttttagt 



gaattggata 
ttttgttggg 
ggtggttttg 
aatttttatt 
ttaaagttta 
gattttgaga 
tataattttt 
tattatgtat 
atattgttat 
aatgtatttg 
tggttagaat 
gaaaaagtga 
tttgtaaaga 
aaaagtgtgt 
gggaggtagg 
tttagatggt 
atattatttt 
ggtgagatat 
ttaaattttt 
gtggtttttt 
gagattgagt 
tttagtggtt 
tggatttaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 



•5- 




1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 



ataaatttta ggtagagtaa tttttaaaag aaattagtaa attggatatt tggtttttca 
SJliffi I " ttaaaata ^taaaatag ttttttttat tttttattgt gtttttgStt 
ii^Sif* ^aatggttg ttatttttga gatatatttt ttattgtaaa tttrtatttt 
SSSSK aaaf """^ ttttatttgg taatgtgt.t 

gttttgtgtt aaatgatgtg aagattgagg tttttttttg gttggggtag tattataqta 

at^qaqta I^T £2* ttgta "^aagtta SgttSttat tggSa^gag 
attttgagta agttatttaa ttttagttgt tatatttata aaatgggatt ataqtaqqat 
tattggtgtt atagagttat gtgaggttta aataagttat tttaalggat tta£a?fqt 
atttggtata ttatgtggtt taagtattaa taggttttgt agtaag^gta StStSS 
tlTtaltlt tllltttlt? tgtgttttt 9 99-gtgttta tttta!g?tt gaatta^atg 1980 
SSSrtS ^r 333 " 3 tatt ^ taat attattttaa atataagttg 204? 
wSttSlS tSttXJS tattaatgaa ttgggatgat ataaaagtaa tgaatagatg 2100 
ttttttSto! Ji£! tgttt "aagagagg atttggtgtt gtttatttag tttttttgtt 
ttttttgtgt tttttgagga ttgagagatt aaaagttatg ttggtggata ttqtaqaaaa 
lagqaaaqqq a?aS aatgg ataggaagtg ttgggaggtt ^aata^ggag 

agggaoS?? SEttSSf 3gagggagtg ^ataaaggg tatggggaag tatggggaag 
agggagtttt tttttgtgtt tagatagtga gaggtgttta tgaqttaata aataaaLn 
gaaaggaaat ttaatgagtt gttatggatt aagtattttg a?tgag a ?at attatJtaJ 9 
agatattagt aaagatggga atttatattt' ggataagat? SSlaaqa aatSS?**- 

« S?= ~- ssS § 

gSSSW: SSS5 322= 

aacaaataaa taaataaata aataaataag ataattttta atagtaatqt qttaatatao 
tgtgatggga aggagtatga tgagatagaa ggaaggttta aat?gggaaa ?ttgagaaa? 

«a ssssu snqss - ** « i si? 

SfflS SSS22 JgSSE iSKSS i~ 

2 ~ -~ «s ~ s 

ag : a9ggata tta 3 tta agt tattgtaatg gttaaggtga gaggtggtgg ttgqqtttaa 
gtttttttgg agtgaataag ttatttgttt ggtttttatg Sttttttttt tttt!tt«! 

sasss: sssus ssss sjsuss sssss : 

sssss ssss x~ "~ »i! 



2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 



3240 
3300 
3360 
3420 
3480 



3581 




<210> 5 
<211> 3581 
<212> DNA 
<213> Artificial Sequence 

<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 5 

SJSSSS JSSSS SSSSS? ST ^ tta " tagasttt 60 
SST T 9tttttt S2; ss 

gatgaaatag ataaaaattt ttaatattaa at a i- h i- 1- i% = i-4.4-4. yyyy tcaca 9tagr ISO 

ttatggaagt taagtaaata g^tg^a* JtSaaaagg S2£35 SS52S ^ 

tttattttaa ttattgtaat aatttaattg gtgtttttjt ttttSEtS ttSJrtSJ 360^ 

St^taa? JSiS?25 aatt ^ tata aaatataalt ataatagaaa - 420 

tatttttIJi ^ a » a J ttagttattt tttatagttt tttgaataaa attttaaatt 480 

I ~ -~ ss 

?S£S ZllZltll lllSltlll 

ttaaattttt tttttgtttt attatgtttt tttttgttat attatgttga tatgttgtta 780 



-6 





ttaaaaatta ttttatttat ttatttattt 
tgtattgaaa tgtagtttta tgagagtagt 
ttggtgttta gaatagtgtt agaaatatag 
taatgaatta atgaatgtat tgtgaatgag 
attttttaat tttaatgaag ttgagattta 
aagttttgtt taaatgtgag tttttatttt 
ttgaagtgtt tagtttatgg taatttatta 
atgggtattt tttattgttt aaatatagaa 
gttttttatt ttattttttt ttttttatta 
gtattttttg ttattgttat attatttttt 
atgtggtttt taatttttta gtttttagag 
tgatattaga tttttttttg gggatggggg 
tgttatttta gtttattggt agaattgggt 
tattatgagt atgttttttt taggagagta 
gtgagtattt ttagaagtat gtttatgttt 
tgtaaagttt attaatattt aagttatata 
ggtaatttat ttaaatttta tgtaattttg 
ttatggatgt ggtaattgaa attaagtaat 
ttgattttta gtgtaggtag tatttgggtt 
ttagaagaag attttagttt ttatattgtt 
gttagatgga gttagaaggg gagatggtgt 
gaggatgtgt tttagaaatg gtaattattt 
agtgaaggaa gttattttgt ttgttttaaa' 
tttgttggtt ttttttgagg attgttttgt 
gttttatttg gtttgtttgg attaagattg 
gtgtttatag ttatgtttat ggtgaagggt 
tgtatgtagg gatttttgtt tttatataag 
ttttatattg tttgtatttt gaatatgtaa 
aaaggatggt ttagggggtt gggggtaaaa 
agagtttgtt aagaaatgaa tatgtgtgga 
taaagatggg ttttttttag aaagtttgag 
tggtagttgt tttttttgtg tatatttttg 
ggttatttgg aaatgatttt ggattattgt 
aatagagagt attgttatta aagatttgga 
tagtatattt aatggttgtt gtagaattta 
aaggaaattg ttggtgattt ttaaattggt 
tttaaaattg ttaattttaa aaatgatttt 
taaagtatat ttaggaaaga ttttaaagtt 
gttttttaaa tatgatggat ttagttgttt 
tttagagtgg tattatttgg aatagagttt 
aatgtaaaag ttataattta tgtaaagtta 
(tagattgata gagtgttatt tggagtttat 
ttaagttaat tattgttgaa tgaagtattt 
ttttagtgtt ttttaaagat ttttattttt 
aaagtaaaat gtttaaagta taaaatatga 
aattatttga ttttgggttt tgatgtttag 
aaagtagaat ttttataaat taaattgatt 
<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection oligonucleotide 
<400> 6 

taaagttcgg ggttaaat 

<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



atttatttgt 

gatatgtttg 

gagttgttta 

gttattggtt 

taggttaatt 

tattaatatt 

aatttttttt 

•gaaagttttt 

tttttttttt 

tttttatttg 

agtataggag 

atatgaaatt 

aagtatatta 

gagagtagtt 

gttatggttt 

gtatattagg 

tgatattagt 

ttgtttaaga 

ttttgttatg 

tgatatagga 

;atgaggtggg 

aatgaggttg 

aaaattgtaa 

ttgggattta 

ttaagttgtg 

ttgattttgg 

agttaggatt 

aaagaaatgt 

ttattgtaag 

atttatagta 

ttaagtagat 

taattgttat 

tttttatgtt 

:aaaaagttaa 

gggtaaagaa 

taaaggtttt 

agagttggta 

attaaagtta 

gattatatat 

atgaattatt 

taaataattt 

gggttttttg 

taaaattatt 

taatggaaat 

taataaaaat 

agataaaatt 

aagttttttg 



ttgtttgttt 
ttttgttggt 
gaagtatttg 
ttatttttgt 
tttaaggtgt 
ttttaaatag 
ttttttttat 
ttttttttat 
tttttatatt 
tttttttgta 
aggtaaggaa 
ttatttgttt 
ttagtttgtg 
gtgtttaatt 
atttagatga 
tattgtatta 
agttttgtta 
ttttatgatt 
atgttataat 
tttgaggaaa 
aggagtgtag 
gagttaaaga 
attagaaatt 
ttttgagttt 
gagttattga 
agtttaattt 
ggaggagtta 
ggagagtttg 
agtattttat 
aaaagtggta 
tgttatttgg 
ttttgttttt 
aatatatttt 
atttttatag 
attatttttt 
tgttttaatt 
ttagatgtat 
tatgatagta 
gatatataat 
taaaaattgt 
attttaaaat 
ataaattttg 
tggtgaaaat 
ttagagttat 
ttttagtaaa 
gtatttagtt 
t 



tttgttttta 

ttttatatta* 

ttttgtgaat 

ttaataaata 

ttttttagtg 

tgtaatttaa 

ttattgattt 

gtttttttat 

gggtttttta 

gtatttatta 

gttaaataga 

attatttttg 

tttgaagtgg 

tagatttggg 

ttatatttat 

agttttttaa 

tgattttatt 

agtaattgat 

gttgttttga 

agtatatatt 

gtttgtggta 

tatagtgggg 

aaatatttag 

aattaaaaat 

ggttttttat 

tatgtggttg 

tagatagtta 

gagagtttga 

tatttttttt 

ttaagtattt 

attattttta 

tttattaata 

ttgatgaaat 

gagttaaatg 

ttaataatag 

attttttttg 

tggaggttgt 

ttttgaagtt 

atgatatagt 

atttataatt : 

ttatataaga 

attaatattt 

tatgtatgtt 

ttagtgatta 

agagaaaagt 

taggtttata 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3581 
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<220> 

<223> Hybridisation detection oligonucleotide 
<400> 7 



taaagtttgg ggttaaat 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection oligonucleotide 
<400> 8 

ttgggttcgt tatattta 

•<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection oligonucleotide 
<400> 9 




ttgggtttgt tatattta , j 

<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 10 

agttattttc ggataatt 

<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 11 



agttattttt ggataatt 

<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 



<400> 12 




aatggcggtt gtagaaat 

<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 13 

aatggtggtt gtagaaat 

<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 14 

ttagatggcg gtttgttt 

<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 15 




ttagatggtg gtttgttt 

<210> 16 . • 

<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 16 



aattttttac gttttttt 

<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 



<400> 17 




aattttttat gttttttt 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 18 

tatggaggcg gaggtttt 

<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 19 

tatggaggtg gaggtttt • 

<210> 20 
<211> 18 
<212> DNA 

<213> Artificial. Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 20 

tatatacgat tatatgag 

<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence < < 

<220> 

<223> Hybridisation detection olignonucleotide 
<400> 21 

tatatatgat tatatgag 

<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 22 

gtttttcgtt atgagtat 



<210> 23 




-10- 



<211> 18 
<212> DNA 

<213> Artificial Sequence • • 

<220> 

<223> Hybridisation detection olignonucleotide 
<400> 23 

gttttttgtt atgagtat 

<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
. _ <400> 24 
^|^tggatacgta aggagttt 

<210> 25 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 25 

tggatatgta aggagttt 

<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

• <220> 
<223> Hybridisation detection olignonucleotide 

<400> 26 

aggtaaaacg tttttagt 

<210> 27 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 27 

aggtaaaatg tttttagt 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Hybridisation detection oligonucleotide 
<400> 28 

tttttatcgt aaatttgt : 

<210> 29 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>. Hybridisation detection olignonucleotide 
<400> 29 

tttttattgt aaatttgt ' - ' 

<210> 30 
<211> 18 
<212> DNA 
<213> Artificial Sequence 

<220> 

<223> Hybridisation detection olignonucleotide 
<400> 30 

tttatttcgt gtattatt 

<210> 31 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 31 

tttattttgt gtattatt 

<210> 32 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 32 



tgtgttaaac gatgtgaa 

<210> 33 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
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<400> 33 

tgtgttaaat gatgtgaa 

<210> 34 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 34 

tttttggtcg gggtagta 

<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 35 

tttttggttg gggtagta 

<210> 36 * 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

i 

<220> 

<223> Hybridisation detection oligonucleotide ' 
<400> 36 * 
agagttacgt gaggttta 

<210> 37 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection oligonucleotide 

<400> 37 

agagttatgt gaggttta 

<210> 38 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 



<400> 38 





agtataggcg tgtttttg 

<210> 39 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 39 

agtataggtg tgtttttg 

<210> 40 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 40 
gaattagacg taattatt 

<210> 41 
<211> 18 

<212> DNA . ; 

<213> Artificial Sequence 

<220> 

<223> Hybridisation detection olignonucleotide 
<400> 41 

gaattagatg taattatt 

<210> 42 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 42 

aatatattcg taatatta 

<210> 43 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 43 

aatatatttg taatatta 



<210> 44 




<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 44 

tatttttcgt ttttaaga 

<210> 45 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 

_ <400> 45 * 

'^^^tattttttgt ttttaaga 

<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 46 

ttggtgtcgt ttatttag 

<210>. 47 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

• <220> 
<223> Hybridisation detection olignonucleotide 

<400> 47 

ttggtgttgt ttatttag 

<210> 48 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 48 

aaagttacgt tggtggat 

<210> 49 
<211> 18 
<212> DNA 

<213> Artificial Sequence 




<220> 

<223> Hybridisation detection olignonucleotide 
<400> 49 

aaagttatgt tggtggat 

<210> 50 
<211> 18 
<212> DNA 

<213> Artificial Sequence ' 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 50 



taagtatttc gattgagt 

• <210> 51 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 51 

taagtatttt gattgagt 

<210> 52 
<211> 18 
<212> DNA 

<213> Artificial Sequence ; 
<220> 

<223> Hybridisation detection olignonucleotide 




<400> 52 

tttaatttcg ttagggtt 



<210> 53 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 53 

tttaattttg ttagggtt 

<210> 54 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 



<400> 54 



tattgattcg ttgattta 

<210> 55 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection oligrionucleotide 
<400> 55 

tattgatttg ttgattta 

<210> 56 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection oligonucleotide 
<400> 56 

aatagtaacg tgttaata 
<210> 57 

<211> 18 • 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 57 

aatagtaatg tgttaata 

<210> 58 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 58 

atagtgtgac gggaagga 

<210> 59 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 59 
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atagtgtgat gggaagga 

. <210> 60 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 60 

gttgtagtcg agggagat 

<210> 61 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 61 
gttgtagttg agggagat 
<210> 62 

<211> 18 . ; 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 62 * 
gtaagtgtcg agaagttg 

<210> 63 • 
<211> 18 
<212> DNA 

|<213> Artificial Sequence 
<220> 

<223> Hybridisation detection olignonucleotide 
<400> 63 

gtaagtgttg agaagttg 

<210> 64 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 64 

tttttggata ttaaagtt 



<210> 65 





<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 65 

tggttaaata attgggtt 

<210> 66 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 66 

gtgatttaaa gttatttt 

<210> 67 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 67 

taagggaggt aggaatgg 

<210> 68 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

|<223> MS SnuPE detection oligonucleotide for DD3 
<400> 68 

tgggaataat ttagatgg 

<210> 69 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 69 

aattttttaa atttttta 

<210> 70 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> MS SnuPE detection oligonucleotide . for DD3 
<400> 70 , 
ttagtttttg tatggagg 

<210> 71 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 71 

gaggttttta tatata 

<210> 72 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 72 

ttttagagtt aggttttt 

<210> 73 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 73 

tgagtatggt tgtggata 

<210> 74 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 74 

taaataaatt aggtaaaa 

<210> 75 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
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<400> 75 

ttgagatata ttttttat 

<210> 76 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> . 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 76 

tttgtatttt ttttattt 

<210> 77 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 77 

tttaagtttt gtgttaaa 

<2i0> 78 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 78 



ttgaggtttt tttttggt 

■ ffi j<21Q> 79 

<211> 18 
'<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 79 



attggtgtta tagagtta 

<210> 80 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 



<400> 80 



agttataata agtatagg 




<210> 81 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 81 

ttttaagttt gaattaga 

. <210> 82 
<211> 18 
<212> DNA 
• <213> Artificial Sequence 

<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 82 
ttttggagaa aatatatt 

<210> 83 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 83 

atgaagtttt atattttt 

<210> 84 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 84 

taagagagga tttggtgt 

<210> 85 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 85 

ttgagagatt aaaagtta 



<210> 86 



<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 86 

gttatggatt aagtattt 

<210> 87 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 87 

|atttgtggat tttaattt 

<210> 88 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 88 

ataatgtatt tattgatt 

<210> 89 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<2.23> MS SnuPE detection oligonucleotide for DD3 
<400> 89 

gataattttt aatagtaa 

<210> 90 
<211> 16 ' 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 90 

tgttaatata gtgtga 

<210> 91 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 91 

agaagaaata gtaagtgt 18 

<210> 92 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SnuPE detection oligonucleotide for DD3 
<400> 92 

gatttgtgtg gttgtagt 18 

<210> 93 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer example 1 
<400> 93 

tggttttaat tttattgaat gg 22 

<210> 94 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer example 1 
<400> 94 

aaacaaatac accaccaact ta 22 

<210> 95 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> MS SNuPE probe example 1 
<400> 95 

attggtgtta tagagtta 18 

<210> 96 

<211> 20 

<212> DNA 

<213> Homo Sapiens 



<400> 96 



aagtgagcca taacaagcat 



<210> 97 
<211> 20 
<212> DNA 

<213> Homo Sapiens 
<400> 97 



cttttgtgtc atcccagttc 
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